The study was designed as an intervention study with a historical control group receiving TMS.
The intervention group included adult patients able to self-administer medication. Time systems for packing, dispensing and administering medication are used internationally without 48 patient involvement. Examples included computer-controlled automated dispensing cabinets [13] 49 and automated dose dispensing, where medication is machine-packed into patient-specific bags 50 [14] . However, a new approach is to increase patient involvement in the system [15] [16] [17] . Patients 51 are likely to know about their own medications used prior to hospitalization, and allowing patients 52 to continue administering their own medication when hospitalized is suggested to could prevent 53 disruption of daily practices and may reduce medication errors [15, 18, 19] . A systematic literature 54 review found significant improvement in patients' medication knowledge and compliance when 55 medication was self-administered [20] . However, findings on used staff time, patient satisfaction 56 and medication costs are inconsistent [20] .
57
One-Stop Dispensing (OSD) is a bedside medication system in which patient involvement is an 58 essential component [16, 17] . In OSD, patients' own medication (POM) is used during hospitalization 59 and the patients self-administer the medication when assessed to be safe. Patients are continuously 60 informed and trained in how to manage their own medication during hospitalization and at 61 discharge [16, 17] . However, there is a lack of knowledge about hospital cost and patients' 62 perspectives on OSD for elective and acutely hospitalized patients. OSD has previously never been 63 studied in a Danish context.
64
The objectives of this study were: (1) to compare total nurse and pharmacy staff time to 65 dispense medication, administer medication and dialogue with patients about their medication in
66
OSD and TMS; (2) to compare hospital medication costs in OSD and TMS (3); and to study patient 67 perspectives on OSD, self-administration of medication and use of POM.
68

Materials and Methods
69
Ethics Approval
70
The study was approved by the Danish Capital Region's Data Protection Agency (j.no.
71
RAP2014-003). Patients included in the intervention signed a written informed consent at inclusion,
72
while the control group receiving TMS was part of routine quality assurance corresponding to a
73
Zelen randomization procedure [21] .
74
All observations of staff were also performed in accordance with the Helsinki Declaration. The 75 head nurse and head pharmacist received written and verbal information about the study and 76 approved it prior to its start. All nursing and pharmacy staff involved in the study were provided 77 with written and verbal information during at least two staff meetings. The staff was informed that 78 participation was voluntary and they could withdraw from the study at any time. All data was
79
anonymized before any analysis, and no personal data about the observed staff was collected. 
87
This study was designed as an intervention study with a historical control group (TMS group).
88
Data regarding hospital costs and patient perspectives was collected in two different sub-studies. In 89 the first sub-study, staff time and medication costs were compared between OSD and TMS. Staff 90 time used in OSD was compared to simulated TMS time use for the same patients. Likewise 91 edication cost for OSD was compared to simulated TMS costs. In the second sub-study, patient 92 perspectives on OSD were assessed by questionnaire.
93
In the first sub-study, data for the TMS group was collected from both wards in 
105
Patient lists for both wards were screened for potential OSD participants by pharmacy staff.
106
Elective patients were asked to bring their own medication in original containers prior to hospital 107 admission, while acute patients were asked to bring their own medication within 24 hours after 108 admission. Upon inclusion, pharmacy staff recorded an updated medication history for all patients 109 and conducted quality control of POM in accordance with the criteria described by Nielsen et al. [22] .
110
In case of discrepancies between the recorded medication history and the patient's electronic 
117
Patients began to self-administer medication from the first day after surgery.
118
Self-administration of medications included both POM for chronic conditions and medication 119 prescribed during hospitalization (e.g. proton pump inhibitors, analgesics, and antibiotics).
120
Pharmacy staff distributed the smallest available original containers and resupplied POM when 121 necessary. Each patient received a medication list including indication, dosage, and duration of 122 treatment for each medication at day one or after any prescription changes. All medication included 123 in OSD were stored in a lockable bedside locker accessible to patients at all times. Medications prescribed "as needed" during hospital admission or stored in a refrigerator were still administrated 125 by the staff. The TMS group received standard care as described previously.
126
One-Stop Dispensing from day 2 to discharge
127
Patients included in OSD were attended to by nursing or pharmacy staff on ward rounds. The 128 patients' medications were continually supplied, and prescriptions were updated when necessary.
129
If dosages of any self-administered medication were changed containers were re-labeled. 
144
In the TMS group we measured all staff time to dispense and administer medication as well as 
153
The OSD time measurements also entailed all staff time used to dispense and administer 
171
Medication cost
172
Pharmacy staff recorded all medications dispensed and used by patients during hospitalization.
173
Medication costs in OSD and TMS were calculated individually for each patient based on the 174 hospital pharmacy's medication prices. Medications in TMS normally cover 2 days after discharge,
175
while medications in OSD can cover weeks after discharge depending on medication container size
176
and duration of treatment [16, 17] . Costs for OSD were calculated in four ways: total costs during 177 hospitalization plus two days after discharge with and without nutritional supplements, and total
178
costs during hospitalization plus ten days after discharge with and without nutritional supplements.
179
Calculations with ten days of discharge medication were performed to explore the cost of this 180 service improvement.
181
Patient perspectives and satisfaction
182
Patient's perspectives and satisfaction related to OSD were assessed by a questionnaire in the 183 second sub-study. The questions were related to use POM, bedside lockers, medication containers, 184 medication information, responsibility of self-administration, handling of medication after 185 discharge, and ability to self-administer medication at future hospitalization.
186
The design of the questionnaire was based on 1) literature exploring patient perspectives on 
Results
208
Inability to self-administer medication prior to admission was the primary reason for exclusion 209 among both elective (45 %) and acute (54 %) patients (Figure 1 
226
Patients perspectives related to OSD are given in 
246
Combined ( Combined (n=82) represent pooled data of elective (n=42) and acute (n=40) patients. 
275
In our setting, the POMs were provided for 87% of all prescribed medication in elective patients 
283
In this study, we found a high average score for patient perspectives on satisfaction, safety and 
287
The main reason for the dissatisfaction in that study was difficulty with bedside lockers [37] . Some 288 patients in our study reported similar problems, with six percent of elective patients rating "poor"
289
satisfaction with bedside lockers. We believe that three findings from our patient questionnaire are 
304
The primary strength of our study is that it was conducted under daily context-specific 305 conditions in both an acute and elective hospital ward. Time measurements from both departments
306
show that medication dispensing and administration in the hospital is a time-consuming process.
307
However, one limitations of our study is that we did not consider medications prescribed "as 308 needed", or medication given at discharge. 
